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Abstract—The objective of this work is to model an artificial 
neural network (ANN) to predict the value of specific heat 
capacity of working fluid LiBr-H2O used in vapour absorp-
tion refrigeration systems. A feed forward back propagation 
algorithm is used for the network, which is most popular for 
ANN. The consistence between experimental and ANN’s 
approach result was achieved by a mean relative error -
0.00573, sum of the squares due to error0.00321, coefficient 
of multiple determination R-square 0.99961and root mean 
square error 0.01573 for test data. These results had been 
achieved in Matlab environment and the use of derived 
equations in any programmable language for deriving the 
specific heat capacity of LiBr-H2O solution. 
Index Terms—ANN, LiBr-H2O Solution, MATLAB, Specific 
Heat. 
I. INTRODUCTION 
ANN’s are used in many engineering application for 
better and quick results in many engineering field espe-
cially in thermal engineering field [1-4]. Author study 
include many research papers on ANN’s and some of the 
examples are: Yasar Islamoglu [1] A new approach for the 
prediction of the heat transfer rate of the wire-on-tube type 
heat exchanger––use of an artificial neural network 
model; Arzu S¸encana, Kemal A. Yakuta, Soteris A. Ka-
logiroub[5] Thermodynamic analysis of absorption sys-
tems using artificial neural network; Adnan Sozen Meh-
met Ozalp, Erol Arcaklioglu[6] Calculation for the ther-
modynamic properties of an alternative refrigerant 
(R508b) using artificial neural network, which use neural 
network to solve mechanical problems. After studying 
these papers we have reached the conclusion that ANN’s 
is a better technique to solve this problem [7]. Hence au-
thor has exercised to model or optimize the neural net-
work for specific heat of LiBr-H2O used in vapour absorp-
tion refrigeration system [8] and absorption chillers [9]. 
Improved properties of LiBr-H2O working fluid in absorp-
tion chillers is evaluated by H.T. Chua, H.K. Toh, A. 
Malek, K.C. Ng, K. Srinivasan in their experimental work 
[9]. 
II. THEORY OF NEURAL NETWORK 
Artificial neural network is analogous to the biological 
neural network. As with a help of biological neural net-
work one can remember the things and apply that knowl-
edge to the randomly generated unknown problem. Simi-
larly, with help of artificial neural network we can create 
artificial neural network in MATLAB environment for a 
given specific problem and train it with some previous set 
of information as imparting knowledge and then using this 
knowledge to randomly generated problem set to view the 
result of training. As the biological neural network con-
sists of biological neuron which responds to the signals (as 
the result of biological transmission) in the similar manner 
artificial neural network comprises of artificial neuron 
which responds when the received value (summation of 
product of input and weight) exceed the threshold value. 
So, we can say that artificial neural network mimic the 
behavior of the biological neural network for intelligent 
computing [10]. 
For training the artificial neural network we use various 
algorithms. One of the variant is Back Propagation algo-
rithm. In Back Propagation algorithm if the training net-
work yield wrong result then the error factor is calculated 
which is back propagated or feed back to the network, so 
that network can be scaled accordingly to accommodate 
that error. This is done by adjusting the synaptic weights 
connecting the artificial neurons [10]. 
III. ARCHITECTURE OF NEURAL NETWORK 
The inputs given to the artificial neural network are 
temperature and vapour quality and output is specific heat. 
The network is shown in figure1. The pattern set for train-
ing the artificial neural network is shown in table 1. Input 
range for temperature is between 10 to190 OC and for va-
pour quality is 5 to 75 [9].The back propagation learning 
algorithm with single hidden layer is used in feed forward 
mode .The algorithm use logistic sigmoidal transfer func-
tion as activation function for both hidden and output 
layer [11]. As the sigmoidal transfer function posses prop-
erty of asymptotic limits so it is desirable to normalize all 
input and output data with largest and smallest values of 
each data pattern. 
The range of normalized input and output pairs is be-
tween [0.15, 1].the artificial neural network comprises of 
three layers input layer, hidden layer and output layer. 
Hidden layer consist of ten neurons for more accurate 





   
IV. RESULT AND DISCUSION 
Specific heat capacity of LiBr-H2O used in vapour ab-
sorption refrigeration system is evaluated by ANN model 
has neural configuration 2-10-1. The maximum value of 
epochs is 1000. We changed the value of weights for re-
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ducing the error and at the conditions where we have 
found optimized value of errors we set the network for 
evaluating specific heat capacity value. Author calculates 
the mean relative error which is very less than 1% and 
which is very satisfactory [12]. Adnan Sozen Mehmet O 
zalp a, Erol Arcaklioglu [6] calculated and presented  the 
coefficient of multiple determination R-square value in 
range of 0.9312 to 0.9708  for their wet vapor region ANN 
modelling work and authors work has calculated  the 
value of the coefficient of multiple determination R-
square 0.9996. 
Figure 2 is representing the curve fitting graph between 
the experimental results and results by ANN.  
In table 2, a comparisons is presented between the ac-
tual specific heat capacity and the derived from ANN for 
LiBr-H2O working fluid and we can see very clearly that 
error is very less under the acceptable limits. 
V. CONCLUSION 
In the present modelling, the ANN approach is used to 
predict the specific heat capacity of LiBr-H2O working 
fluid, mostly used in vapour absorption refrigeration sys-
tem or chillers. Theses calculation gives the support for 
choosing alternate method for calculation or analysis of 
thermal properties of any fluids. This study is also the part 
of computational intelligence which is also recently new 
research field. 
 
Figure 1.  ANN model for predicting Specific Heat capacity of LiBr-
H2O working fluid in vapour absorption refrigeration system 
 
Figure 2.  Comparison of experimental and ANN predicted values for 
specific heat capacity of LiBr-H2O solution 
TABLE I.   
EXPERIMENTAL CONDITIONS AND RESULT FOR ANN 
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